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Description 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 5 

The present invention relates to a substrate trans- 
port apparatus .for fetching substrates, one at a time, 
from cassettes storing the substrates, such as semicon- 
ductor wafers or glass substrates for liquid crystal dis- 
plays, in multiple stages, transporting the fetched sub- 
strates to a substrate cleaning section for cleaning with 
pure water or the like, and transporting cleaned sub- 
strates back into the cassettes. The apparatus supports 
the substrates by vacuum suction during the transport 
between the cassettes arranged on a base for storing 
the substrates in multiple stages, and the substrate 
cleaning section for cleaning the substrates. The sub- 
strates are fetched from the cassettes, transported to 
the substrate cleaning section, and transported back 
into the cassettes after a cleaning treatment in the sub- 
strate cleaning section. 

(2) Related Art Statement 

Preferably, the substrates are stored in each cas- 
sette with a narrow vertical space between adjacent 
substrates so that the cassette may hold a large number 
of substrates. It is difficult for a substrate transport ap- 
paratus as noted above to employ a pin-support type 
substrate holding device for entering such a narrow 
space and supporting each substrate through point con- 
tacts. Generally, therefore, a substrate transport device 
having a thin, vacuum type suction arm is used for trans- 
porting the substrates into and out of the cassettes. The 
suction arm is moved to a position under one of the sub- 
strates stored in multiple stages in one of the cassettes. 
The substrate is placed on and drawn by vacuum suc- 
tion to an upper surface of the suction arm. The sub- 
strate is brought out of the cassette in this state, and 
transferred to a pin-support type position adjusting 
mechanism waiting at a standby position. After a posi- 
tion adjustment, the substrate is delivered to an edge- 
holding type substrate transport device for processing. 
This process substrate transport device transports the 
substrate to the cleaning section. After a cleaning treat- 
ment, the substrate is transported by the process trans- 
port device and delivered to the position adjusting mech- 
anism. After a position adjustment, the cleaned sub- 
strate is transported by the cassette-side transport de- 
vice to a position opposed to a selected one of the cas- 
settes, and then deposited in that cassette, see JP-A- 
4-30549 corresponding to the Japanese Patent Appli- 
cation No JP 90-1 37490. This document forms the basis 
for the preamble of claim 1 . 

With the conventional substrate transport appara- 
tus, however, the same suction arm that carries sub- 
strates yet to be cleaned in fetching them from the cas- 
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settes is used also for depositing cleaned substrates in 
the cassettes. When the substrates are fetched from the 
cassettes, particles adhering to lower surfaces of the 
substrates are transferred to a supporting surface of the 
suction arm. Since the same suction arm is used to de- 
posit cleaned substrates in the cassettes, lower surfac- 
es of the cleaned substrates become recontaminated to 
deteriorate product quality 

Only a low yield is secured particularly where such 
a substrate transport apparatus is used in the type of 
substrate cleaning machine that cleans both upper and 
lower surfaces of substrates. Thus, improvement has 
been desired. 

Substrate and sample transport devices are also 
disclosed in EP-A- 0 385 590, EP-A- 0 253 162 and US- 
A- 4 556 362. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
improvement to avoid recontamination of cleaned sub- 
strates being deposited in cassettes. 

Another object of the invention is to provide a sim- 
plified transport apparatus capable of avoiding such re- 
contamination. 

A further object of the invention is to provide a sim- 
ple and compact transport apparatus capable of avoid- 
ing such recontamination. 

The above objects are fulfilled, according to the 
present invention, by a substrate transport apparatus as 
defined in claim 1 . 

According to this substrate transport apparatus, the 
transport device that fetches the substrates from the 
storing means is not used to deposit the cleaned sub- 
strates in the storing means. This construction positively 
avoids recontamination of the substrates to assure an 
improved quality of treated substrates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For the purpose of illustrating the invention, there 
are shown in the drawings several forms which are pres- 
ently preferred, it being understood, however, that the 
invention is not limited to the precise arrangements and 
instrumentalities shown. 

Figs. 1 through 17 show embodiments of the 
present invention, in which:- 

Fig. 1 is a perspective view showing an outline of a 
semiconductor manufacturing machine employing 
a substrate transport apparatus in a first embodi- 
ment; 

Fig. 2 is an exploded perspective view of the sub- 
strate transport apparatus; 
Fig. 3 is a rear view of a principal portion of the sub- 
strate transport apparatus; 
Fig. 4 is a plan view of the principal portion; 
Fig. 5 is a side view, partly in section, of an arm sup- 
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port structure; 

Fig. 6 is a plan view of arms; 
Fig. 7 (a) and (b) are sectional views of the arms; 
Fig. 8 is a side view of an arm support structure in 
a second embodiemnt; 5 
Fig. 9 is a plan view of an arm in the second embod- 
iment; 

Figs. 10 (a) and (b) are side views of the arm in var- 
ied substrate supporting postures; 
Fig. 11 is a perspective view of a principal portion 10 
of a third embodiment; 

Fig. 12 is a fragmentary side view, partly in section, 

of a principal portion of a fourth embodiment; 

Fig. 1 3 is a view seen in the direction of arrows 1 -1 

of Fig. 12; * 

Fig. 14 is a fragmentary side view, partly in section, 

of a principal portion of a fifth embodiment; 

Fig. 15 is a fragmentary side view, partly in section, 

of a principal portion of a sixth embodiment; 

Fig. 1 6 is a view seen in the direction of arrows 2-2 20 

of Fig. 1 5; and 

Fig. 17 is a perspective view showing an outline of 
a semiconductor cleaning machine employing a 
substrate transport apparatus in a seventh embod- 
iment. 25 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will be de- 30 
scribed in detail hereinafter with reference to the draw- 
ings. 

<First Embodiment) 

35 

Fig. 1 is a perspective view showing an outline of a 
substrate cleaning machine employing a substrate 
transport apparatus in a first embodiment of the inven- 
tion. 

This substrate cleaning machine is used for clean- 40 
ing and drying both upper and lower surfaces of semi- 
conductor substrates such as silicon wafers W Broadly, 
the machine has a section (hereinafter referred to as an 
indexer module) 1 for storing cleaned wafers and wafers 
yet to be cleaned, and a wafer cleaning section 2 for 
cleaning the wafers W. 

The indexer module 1 includes four cassettes C ar- 
ranged in a row on a stationary base 3, and an indexer 
transport unit 4 for transporting the wafers W between 
the cassettes C and a predetermined wafer transfer po- so 
sition R 

Each cassette C is constructed to store the wafers 
W stacked in multiple stages. 

The wafer cleaning section 2 includes spinner units 
5a and 5b for cleaning both upper and lower surfaces ss 
of the wafers W with pure water supplied thereto and 
cleaning brushes (not shown) and for spin-drying the 
wafers W t a wafer reversal unit 6 for turning over the 



wafers W, heating units 6a and 6b for evaporating water 
molecules from the surfaces of spin-dried wafers W, and 
a process transport unit 7 for transporting the wafers W 
among the predetermined transfer position P and the 
units 5a, 5b, 6a and 6b. 

The process transport unit 7 includes a U-shaped 
wafer support arm 8 for supporting peripheral edges of 
the wafers W. This support arm 8 is swivelable about a 
vertical axis. 

Details of the indexer transport unit 4 are shown in 
Fig. 2 which is an exploded perspective view, Fig. 3 
which is a rear view, and Fig. 4 which is a plan view. This 
transport unit 4 includes support deck 9 supporting a po- 
sition adjusting mechanism 10, and a vacuum suction 
type wafer transport apparatus 11 according to the 
present invention. 

The support deck 9 is fitted on a pair of first guides 
12 extending parallel to the row of cassettes C, and 
meshed with a first screw shaft 1 3 rotatable by a revers- 
ible electric motor (not shown). Thus, the support deck 
9 may be driven to and fro along the row of cassettes C 
and stopped at a position opposed to a selected one of 
the cassettes C and at the wafer transfer position P. 

The support deck 9 has a gate-shaped frame 14, 
and a pair of second guides 1 5 attached to the gate- 
shaped frame 14. A vertically movable support block 16 
is fitted on the second guides 15, and meshed with a 
second screw shaft 17. The second screw shaft 17 has 
an upper end thereof operatively connected through a 
first transmission belt 18 to a first reversible electric mo- 
tor 1 9. Thus, the block 16 may be driven vertically while 
facing a selected one of the cassettes C. 

The vertically movable block 16 has a lift deck 16a 
secured thereto and supporting a third guide 20 extend- 
ing horizontally and parallel to the row of cassettes C. 
The lift deck 16a further supports a first pulley 21 and a 
second pulley 22 with a belt 23 wound therearound. The 
first pulley 21 is operatively connected to a second re- 
versible electric motor 24 through a second transmis- 
sion belt 25. A movable deck 26 is rigidly attached to the 
belt 23 and fitted on the third guide 20. The movable 
deck 26 supports a wafer fetch arm 32 and a cleaned 
wafer deposit arm 33, which will be described later, to 
be movable toward and away from the cassettes C to 
fetch the wafers W from the cassettes C or deposit the 
wafers W therein. 

The position adjusting mechanism 10 includes 
three support pins 27 movable upward to contact and 
support a lower surface of a wafer W, and eight projec- 
tions 28 for contacting outer peripheries of the wafer W 
to adjust its position. Four of the projections 28 are pro- 
vided on a first adjusting plate 29a, while the remaining 
four are provided on a second adjusting plate 29b. The 
first adjusting plate 29a and second adjusting plate 29b 
are movable toward and away from each other synchro- 
nously with vertical movement of the support pins 27. 
After a wafer W is passed from the wafer fetch arm 32 
onto the support pins 27, or before a cleaned wafer W 



25 



40 



45 



50 



3 



5 



EP 0 544 311 B1 



6 



is passed from the support pins 27 onto the wafer de- 
posit arm 33, the first and second adjusting plates 29a 
and 29b are towered to an appropriate level and then 
moved toward each other to bring the projections 28 into 
contact with peripheries of the wafer W, thereby to main- s 
tain the wafer W in a predetermined position. 

A support structure for the wafer fetch arm 32 and 
cleaned wafer deposit arm 33 is shown in Fig. 2 which 
is an exploded perspective view as noted hereinbefore, 
and in Fig. 5 which is a side view As seen, the movable 
deck 26 has a first supporting post 30 and a second sup- 
porting post 31 erected thereon. The wafer fetch arm 32 
formed as a thin, hollow arm is rigidly connected to an 
upper end of the first supporting post 30. Similarly, the 
wafer deposit arm 33 formed as a thin, hollow arm is 
rigidly connected to an upper end of the second sup- 
porting post 31 . 

The second supporting post 31 has a two-part con- 
struction including a lower post 31 a secured to the mov- 
able deck 26, and a vertically movable upper post 31 b. 
A single-acting air cylinder 34 is interposed between the 
upper post 31 a and lower post 31 b. When air is exhaust- 
ed from the air cylinder 34, a wafer supporting surface 
of the cleaned wafer deposit arm 33 is retracted to an 
inoperative position below (e.g. about 0.5mm below) a 
wafer supporting surface of the wafer fetch arm 32. 
When air is supplied into the air cylinder 34, the support- 
ing surface of the cleaned wafer deposit arm 33 is raised 
to an operative position above (e.g. about 0.5mm 
above) the supporting surface of the wafer fetch arm 32. 

Reference numeral 35 in Fig. 5 denotes a stopper 
for contacting the upper post 31 b to define a lower limit 
of its vertical movement. An upper limit of the vertical 
movement is provided by a stroke end of the air cylinder 
34. 

As shown in plan in Fig. 6, the supporting surface 
of the wafer fetch arm 32 includes a recess 36 formed 
in a distal region thereof, while the supporting surface 
of the cleaned wafer deposit arm 33 includes a bulge 37 
formed in a distal region thereof to fit into the recess 36. 
Thus, the two arms 32 and 33 provide an equal area for 
supporting wafers W, and support the wafers W adja- 
cent the center thereof. 

The wafer fetch arm 32 and cleaned wafer deposit 
arm 33 include suction holes 38 and 39 formed in inter- 
mediate positions of the supporting surfaces, respec- 
tively. The suction holes 38 and 39 are connected to a 
compressor, not shown, through air ducts 40 formed in 
the first and second supporting posts 30 and 31 , respec- 
tively, a control valve 41 and an air pipe 42. The control 
valve 41 is switchable with extension and contraction of 
the air cylinder 34, whereby air is drawn through the suc- 
tion hole 38 or 39 of only one of the arms 32 or 33 that 
has the wafer supporting surface situated above that of 
the other. 

When fetching a wafer W yet to be cleaned from 
one of the cassettes C with the above construction, the 
support deck 9 is moved to and stopped at a position 



opposed to that cassette C, and the lift deck 1 6 is raised 
to locate the two arms 32 and 33 slightly below the target 
wafer W Then, as shown in section in Fig. 7 (a), the 
cleaned wafer deposit arm 33 is lowered so that the sup- 
porting surface of the wafer fetch arm 32 is situated 
above that of the cleaned wafer deposit arm 33. In this 
state, the movable deck 26 is moved toward the cas- 
sette C to insert the arms 32 and 33 into the cassette C, 
and the lift deck 1 6a is raised slightly to pick up the wafer 
W inside the cassette C. The wafer W is then suet ion - 
supported on the supporting surface of the wafer fetch 
arm 32. The movable deck 26 is thereafter moved hor- 
izontally away from the cassette C, with the arm 32 car- 
rying the wafer W out of the cassette C. 

Subsequently, the lift deck 16a is lowered to pass 
the wafer W on to the support pins 27. The support pins 
27 are lowered to a predetermined level, and the posi- 
tion adjusting mechanism 10 is operated for positional 
adjustment. Then the support deck 9 is moved to the 
wafer transfer position P, and the support pins 27 are 
raised to a predetermined level to transfer the wafer W 
to the process transport unit 7. In the wafer cleaning sec- 
tion 2, both upper and lower surfaces of the wafer W are 
cleaned and dried. 

The cleaned wafer W is transported by the process 
transport unit 7 to the wafer transfer position P where 
the wafer W is transferred to the support pins 27. After 
a positional adjustment is carried out by the adjusting 
mechanism 10 with the support pins 27 lowered to the 
predetermined level, the support deck 9 is moved to a 
position opposed to a selected one of the cassettes C. 
Then, the lift deck 1 6a is raised with the supporting sur- 
face of the cleaned wafer deposit arm 33 situated above 
that of the wafer fetch arm 32 as shown in section in Fig. 
7 (b). Consequently, the cleaned wafer W is raised to a 
predetermined level as suction-supported on the sup- 
porting surface of the cleaned wafer deposit arm 33. The 
movable deck 26 is moved toward the cassette C to in- 
sert the arms 32 and 33 into the cassette C. Once the 
wafer W reaches an appropriate position, the lift deck 
16a is lowered and the wafer W is released from the 
suction support to rest in the cassette C. The movable 
deck 26 is thereafter moved away from the cassette C 
with no suction applied to the wafer W, to complete 
placement of the wafer W in the cassette C. Through 
the above steps, the cleaned wafer W is transported to 
and stored in the cassette C without contaminating the 
wafer W with particles which were adhering to the lower 
surface of the wafer W before the cleaning treatment. 

(Second Embodiment) 

Fig. 8 is a side view of a principal portion of a second 
embodiment, Fig. 9 is a plan view thereof, and Figs. 10 
(a) and (b) are side views showing wafer supporting 
modes. A supporting post 51 erected on the movable 
deck 26 has a bracket 52 attached to an upper end 
thereof. The bracket 52 has a support shaft 53 rotatable 
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about a horizontal axis extending parallel to the direction 
of movement of the movable deck 26. A ridged plate- 
like arm 54 is fixed to the support shaft 53. This plate- 
like arm 54 has an upper surface defining a first smooth 
surface F1 and a second smooth surface F2. 

The plate-like arm 54 has divided interior spaces 
lying under the first and second smooth surfaces F1 and 
F2, respectively. The respective spaces communicate 
with suction holes 55 and 56 formed in intermediate po- 
sitions of the first and second smooth surfaces F1 and 
F2 of the arm 54. Further, these spaces are connected 
to air ducts 57 formed in the supporting post 51 , through 
flexible tubes 58. 

The bracket 52 supports an air actuator 59 opera- 
lively connected to the support shaft 53. For fetching a 
wafer W yet to be cleaned from a cassette C, the support 
shaft 53 is rotated a predetermined angle to place the 
first smooth surface F1 in horizontal posture as shown 
in Fig. 10 (a). For depositing a cleaned wafer W in a 
cassette C, the second smooth surface F2 is placed hor- 
izontally as shown in Fig. 10 (b). In this way, cleaned 
wafers W may be transported to and stored in the cas- 
settes C without being recontaminated. 

(Third Embodiment) 

Fig. 11 is a perspective view of a principal portion 
of a third embodiment. A support block 61 supports a lift 
deck 61a which in turn supports a movable deck 64 mov- 
able by means of a guide 62 and a reversible drive belt 
63 toward and away from the cassettes C. The movable 
deck 64 has a supporting post 65 erected thereon, and 
a ridged plate-like arm 66 is fixed to an upper end of the 
supporting post 65. This plate-like arm 66 has an upper 
surface defining a first smooth surface F1 and a second 
smooth surface F2. 

The plate-like arm 54 has divided interior spaces 
lying under the first and second smooth surfaces F1 and 
F2, respectively. The respective spaces communicate 
with suction holes 67 and 68 formed in intermediate po- 
sitions of the first and second smooth surfaces F1 and 
F2 of the arm 66. Further, these spaces are connected 
to air ducts (not shown) formed in the supporting post 
65. 

The lift deck 61 a is attached to the support block 61 
to be pivotable about a horizontal axis extending parallel 
to the direction of movement of the movable deck 64. 
An air cylinder 69 is provided between the support block 
61 and lift deck 61a. For fetching a wafer W yet to be 
cleaned from a cassette C, the lift deck 61a is pivoted a 
predetermined angle to place the first smooth surface 
F1 in horizontal posture. For depositing a cleaned wafer 
W in a cassette C, the second smooth surface F2 is 
placed horizontally. In this way, cleaned wafers W may 
be transported to and stored in the cassettes C without 
being recontaminated. 



(Fourth Embodiment) 

Fig. 12 is a fragmentary side view, partly in section, 
of a principal portion of a fourth embodiment, and Fig. 

s 1 3 is a view seen in the direction of arrows 1 -1 of Fig. 
12. A supporting post 71 has a bracket 72 attached to 
an upper end thereof. The bracket 72 supports a hollow 
suction arm 73 rotatable about a horizontal axis extend- 
ing parallel to the direction of movement of the movable 

10 deck. The suction arm 73 has opposite surfaces defining 
a first and a second smooth surfaces F11 and F12, re- 
spectively, and a bottomed tubular shaft 73a forming a 
proximal portion of the suction arm 73. The tubular shaft 
73a is operatively connected to an electric motor 74. 

15 The suction arm 73 has an interior divided at a mid- 
dle position between the first and second smooth sur- 
faces F11 and F12 to define two interior spaces. The 
first and second smooth surfaces F11 and F12 include 
suction holes 75 and 76 formed in longitudinally inter- 

20 mediate positions thereof and communicating with the 
interior spaces, respectively. These interior spaces ex- 
tend into the tubular shaft 73a to be selectively connect- 
ed through an air pipe 77 and a rotary joint 78 to an air 
duct (not shown) formed in the supporting post 71. 

25 For fetching a wafer W yet to be cleaned from a cas- 
sette C with this construction, the first smooth surface 
F11 is placed upwardly. For depositing a cleaned wafer 
W in a cassette C, the suction arm 73 is rotated 180 
degrees to bring the second smooth surface F12 up- 

30 wardly. In this way, cleaned wafers W may be transport- 
ed to and stored in the cassettes C without being recon- 
taminated. 

(Fifth Embodiment) 

35 

Fig. 14 is a fragmentary side view, partly in section, 
of a principal portion of a fifth embodiment. A supporting 
post 81 has a T-shaped suction arm 82 mounted on an 
upper end thereof to be swivelable about a vertical axis. 
40 The suction arm 82 has a smooth upper surface, and is 
operatively connected to an electric motor 83. 

The suction arm 82 includes a first and a second 
hollow arm portions 82a and 82b, each having a smooth 
surface, extending in opposite directions from a rotation- 
45 al axis region thereof, and a bottomed tubular shaft por- 
tion 82c operatively connected to the electric motor 83. 
The tubular shaft portion 82c is partitioned at the center 
into two spaces extending into the first and second arm 
portions 82a and 82b, respectively. The first and second 
50 arm portions 82a and 82b include suction holes 84 and 
85 formed in longitudinally intermediate positions of the 
smooth surfaces and communicating with the two inte- 
rior spaces, respectively. The interior spaces in the tu- 
bular shaft portion 82c are selectively connected 
55 through an air pipe 86 and a rotary joint 87 to an air duct 
(not shown) formed in the supporting post 81 . 

For fetching a wafer W yet to be cleaned from a cas- 
sette C with this construction, the first arm portion 82a 
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is placed in a position opposed to the cassette C. For 
depositing a cleaned wafer W in a cassette C, the suc- 
tion arm 82 is swiveled 1 80 degrees to direct the second 
arm portion 82b toward the cassette C. In this way, 
cleaned waters W may be transported to and stored in 
the cassettes C without being recontaminated. 

{Sixth Embodiment) 

Fig. 15 is a fragmentary side view, partly in section, 
of a principal portion of a sixth embodiment, and Fig. 16 
is a view seen in the direction of arrows 2-2 of Fig. 15. 
A supporting post 91 has a bracket 92 attached to an 
upper end thereof. The bracket 92 supports an L- 
shaped hollow suction arm 93 pivotable about a hori- 
zontal axis extending perpendicular to the direction of 
movement of the movable deck. The suction arm 93 in- 
cludes a first and a second arm portions 93a and 93b 
each having a smooth surface, and a bottomed tubular 
shaft portion 93c operatively connected to an electric 
motor 94. 

The tubular shaft portion 93c is partitioned at the 
center into two spaces extending into the first and sec- 
ond arm portions 93a and 93b, respectively. The first 
and second arm portions 93a and 93b include suction 
holes 95 and 96 formed in longitudinally intermediate 
positions thereof and communicating with the two inte- 
rior spaces, respectively- The interior spaces in the tu- 
bular shaft portion 93c are selectively connected 
through a rotary joint 07 to an air duct (not shown) 
formed in the supporting post 91 . 

For fetching a wafer W yet to be cleaned from a cas- 
sette C with this construction, the first arm portion 93a 
is placed in at position opposed to the cassette C. For 
depositing a cleaned wafer W in a cassette C, the suc- 
tion arm 93 is pivoted 90 degrees to direct the second 
arm portion 93b toward the cassette C. In this way, 
cleaned wafers W may be transported to and stored in 
the cassettes C without being recontaminated. 

<Seventh Embodiment 

Fig. 17 is a perspective view showing an outline of 
a wafer cleaning machine employing a wafer transport 
apparatus in a seventh embodiment. In the first embod- 
iment, the wafer fetch arm 32 and wafer deposit arm 33 
are both supported on the same movable deck 26. The 
seventh embodiment employs an additional transport 
device including the movable deck 26 as in the first em- 
bodiment, and the components (e.g. the support deck 
9, support block 16 and so on) to which the movable 
deck 26 is assembled for support. The wafer fetch arm 
32 is mounted on the first movable deck to constitute a 
wafer fetching transport device 100 for fetching wafers 
from the cassettes C. The wafer deposit arm 33 is 
mounted on the second movable deck to constitute a 
wafer depositing transport device 101. Thus, separate 
transport devices are provided for fetching the wafers 



and for depositing the wafers. 

The present invention may be further modified as 
follows: 

5 (1) In the first embodiment, four cassettes C are 
arranged on the stationary base 3. The number of 
cassettes C may be one, two, three, five or more. 
(2) In the first embodiment, the cassettes C are 
arranged on the stationary base 3, and the movable 

to deck 26 is supported on the lift deck 1 6a for vertical 
movement to fetch a selected one of the wafers 
stored in multiple vertical stages in each cassette 
C. However, the cassettes C may be adapted ver- 
tically movable instead of the movable deck 26. 

is (3) The objects to be transported are not limited to 
semiconductor substrates as in the described 
embodiments, but may be various other substrates 
such as glass substrates for liquid crystal displays. 

20 

Claims 

1. Apparatus for storing, cleaning and transporting 
substrate, comprising: 

25 

means (C) for storing a plurality of substrates 
(W), 

means for cleaning said substrates (W), 
taking means (32, 54, F1, 66,73, F11, 82a, 

30 93a), contacting said substrates, for taking out 

from said storing means (C) said substrates to 
be cleaned in said cleaning means 
returning means (33, 54, F2, 66, 73, F12. 82b, 
93b), contacting said substrates, for depositing 

35 into said storing means (C) substrates already 

cleaned in said cleaning means, 
moving means (26, 64) carrying the taking 
means and the returning means, said moving 
means being movable towards and away from 

40 said storing means (C), characterizing in that 

said taking means (32, 54, F1, 66, 73, F11, 82a, 
93a) comprises a first surface (Fl, F11) 
arranged to contact the substrate when taking 
it; 

45 said returning means (33, 54, F2, 66, 73, F12, 

82b, 93b) comprises a second surface (F2, 
F12) arranged to contact the substrate when 
depositing it into said storing means; 
said first surface being arranged in a way not 

so to contact said substrate when said second sur- 

face contacts said substrate for depositing it 
into said storing means. 

2. Apparatus as defined in claim 2, wherein 

55 

said first and second surfaces (Fl, F2) have 
suction holes (55, 67; 56, 68). 



6 



11 



EP 0 544 311 B1 



12 



3. Apparatus as defined in claim 2, further comprising 
means for enabling said first surface (F1) and said 
second surface (F2). 

4. Apparatus as defined in claim 3, wherein said ena- 
bling means comprises: 

a supporting shaft (53) provided to said mova- 
ble member, and having a horizontal axis; and 
a supporting arm (54) provided to said support- 
ing shaft, and adapted to be rotatable about 
said horizontal axis; 

said first surface (F1) and said second surface 
(F2) being so formed on said supporting arm 
(54) as to define prescribed angles with each 
other. 

5. Apparatus as defined in claim 3, wherein said ena- 
bling means comprises: 

a lift member (61 a) for supporting said movable 
member (64) to be pivotable about a horizontal 
axis; and 

a supporting arm (66) provided to said movable 
member; 

said first surface (F1 ) and said second surface 
(F2) being so formed on said supporting arm as 
to define prescribed angles with each other. 
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Apparatus as defined in claim 3, wherein said ena- 30 
bling means comprises: 

a supporting shaft (73a) provided to said mov- 
able member; and having a horizontal axis; and 
a plate-like suction arm (73) provided to said 
supporting shaft, having a front surface and a 
rear surface, and adapted to be rotatable about 
said horizontal axis; 

said first surface (F1 1 ) and said second surface 
(F12) being formed on said front surface and 
said rear surface, respectively. 



7. Apparatus as defined in claim 3, wherein said ena- 
bling means comprises: 

a vertical shaft (81) provided to said movable 
member and having a vertical axis; and 
arm means (82a; 82b) provided to said vertical 
shaft and adapted to be rotatable about said 
vertical axis; 

said first surface and said second surface being 
formed on said arm means, and extending per- 
pendicularly to said vertical axis. 

8. Apparatus as defined in claim 7, wherein said first 
surface and said second surface extend in a plane 
perpendicular to said vertical axis. 



9. Apparatus as defined in claim 8, wherein said arm 
means (82a, 82b) is T-shaped. 

10. Apparatus as defined in claim 3, wherein said ena- 
5 bling means comprises: 

a horizontal shaft (93c) provided to said mova- 
ble member and having a horizontal axis; and 
a first arm (93a) provided to said horizontal 

w shaft, having said first surface, and adapted to 

be rotatable about said horizontal axis; and 
a second arm (93b) provided to said horizontal 
shaft, having said second surface, and adapted 
to be rotatable about said horizontal axis; 

is said first arm and said second arm extending 

perpendicularly to said horizontal axis. 

11. Apparatus as defined in claim 10, wherein said first 
arm (93a) and said second arm (93b) are movable 
in a plane perpendicular to said horizontal axis. 



12. Apparatus as defined in claim 11 , wherein said first 
arm (93a) and said second arm (93b) are L-shaped. 

13. Apparatus as defined in claim 3, wherein said ena- 
bling means comprises: 

a first arm (32) provided to said movable mem- 
ber (26) and having said first surface; 
a second arm (33) provided to said movable 
member and having said second surface; and 
a driving mechanism for driving at least one of 
said first arm and said second arm to move ver- 
tically relative to each other. 
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Patentanspruche 

1. Vorrichtung zum Speichern, Reinigen und Trans- 
portieren von Substraten mit 

Mitteln (C) zum Speichem einer Anzahl von 
Substraten (W), 

Mitteln zum Reinigen der Substrate (W), 
Mitteln (32, 54, F1, 66, 73, F11, 82a, 93a), die 
die Substrate beruhren, zum Herausnehmen 
der in den Reinigungsmitteln zu reinigenden 
Substrate aus den Speichermitteln (C), 
RQckgabemitteln (33, 54, F2, 66, 73, F12, 82b, 
93b), die die Substrate beruhren, zum Ablegen 
der in den Reinigungsmitteln bereits gereinig- 
ten Substrate in den Speichermitteln (C), 
Bewegungsmitteln (26, 64), welche die Her- 
ausnehmmittel und die ROckgabemittel tragen, 
wobei die Bewegungsmittel zu den Speicher- 
mitteln (C) hin und von diesen weg bewegbar 
sind, dadurch gekennzeichnet, da3 
die Herausnehmmittel (32, 54, F1, 66, 73, F11, 
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82a, 93a) eine erste Oberflache (F1, F11) auf- 
weisen, die fur eine Beruhrung des Substrats 
beim Nehmen eingerichtet ist, 
die RGckgabemittel (33, 54, F2, 66, 73, F12, 
82b, 93b) eine zweite Oberflache (F2, F1 2) auf - 
weisen, die fur eine Beruhrung des Substrats 
beim Ablegen in den Speichermitteln eingerich- 
tet ist, 

die erste Oberflache in einer Weise angeordnet 
ist, daft sie das Substrat nicht beruhrt, wenn die 
zweite Oberflache das Substrat fur das Able- 
gen in den Speichermitteln berOhrt. 

2. Vorrichtung nach Anspruch 2, wobei die erste und 
zweite Oberflache (F1 , F2) Saugldcher (55, 67; 56, 
68) aufweisen. 

3. Vorrichtung nach Anspruch 2, welche ferner Mittel 
zum Aktivieren der ersten Oberflache (F1) und der 
zweiten Oberflache (F2) aufweist. 

4. Vorrichtung nach Anspruch 3, wobei die Aktivie- 
rungsmittel 

eine an dem beweglichen Element vorgese- 
hene und eine horizontale Achse aufweisende 
Tragerwelle (53), und 

einen an der Tragerwelle vorgesehenen und 
um die horizontale Achse drehbaren Haltearm 
(54) aufweisen, 

wobei die erste Oberflache (F1 ) und die zweite 
Oberflache (F2) so auf dem Haltearm (54) aus- 
gebildet sind, daB sie einen bestimmten Winket 
miteinander einschlieGen. 

5. Vorrichtung nach Anspruch 3, wobei die Aktivie- 
rungsmittel 

ein Liftelement (61a) zum Abstutzen des 
beweglichen Elements (64) so, daB es um eine 
horizontale Achse schwenkbar ist, und 
einen an dem beweglichen Element vorgese- 
hen Haltearm (66) aufweisen, 
wobei die erste Oberflache (F1 ) und die zweite 
Oberflache (F2) so auf dem Haltearm ausgebil- 
det sind, daft sie einen bestimmten Winkel mit- 
einander einschlieBen. 

6. Vorrichtung nach Anspruch 3, wobei die Aktivie- 
rungsmittel 

eine an dem beweglichen Element vorgese- 
hene und eine horizontale Achse aufweisende 
Tragerwelle (73a), und 

einen an der Tragerwelle vorgesehenen plat- 
tenartigen Saugarm (73) mit einer Vorderseite 
und einer Ruckseite und eingerichtet fur eine 
Drehung um die horizontale Achse aufweisen, 



wobei die erste Flache (F1 1 ) und die zweite Fla- 
che (F12) auf der Vorderseite bzw. Ruckseite 
ausgebtldet sind. 

s 7. Vorrichtung nach Anspruch 3, wobei die Aktivie- 
rungsmtttel 

eine an dem beweglichen Element vorgese- 
hene vertikale Welle (81) mit vertikaler Achse, 
10 und 

an der vertikalen Welle vorgesehene und um 
die vertikale Achse drehbare Armmittel (82a; 
82b) aufweisen, 

wobei die erste Oberflache und zweite Oberfla- 
15 che an den Armmitteln ausgebildet sind und 

sich senkrecht zur vertikalen Achse erstrecken. 

8. Vorrichtung nach Anspruch 7, wobei sich die erste 
Oberflache und zweite Oberflache in einer zur ver- 

20 tikalen Achse senkrechten Ebene erstrecken. 

9. Vorrichtung nach Anspruch 8, wobei die Armmittel 
(82a, 82b) T-fdrmig sind. 

25 10. Vorrichtung nach Anspruch 3, wobei die Aktivie- 
rungsmittel 

eine an dem beweglichen Element vorgese- 
hene horizontale Welle (93c) mit horizontaler 
30 Achse, und 

einen an der horizontalen Welle vorgesehenen 
ersten Arm (93a), der die erste Oberflache auf- 
weist und um die horizontale Achse drehbar ist, 
und 

35 einen an der horizontalen Welle vorgesehenen 

zweiten Arm (93b), der die zweite Oberflache 
aufweist und um die horizontale Achse drehbar 
ist, aufweisen, 

wobei sich der erste Arm und der zweite Arm 
40 senkrecht zur horizontalen Achse erstrecken. 

1 1 . Vorrichtung nach Anspruch 1 0, wobei der erste Arm 
(93a) und der zweite Arm (93b) in einer zur horizon- 
talen Achse senkrechten Ebene beweglich sind. 

45 

12. Vorrichtung nach Anspruch 11, wobei der erste Arm 
(93a) und zweite Arm (93b) L-formig sind. 

13. Vorrichtung nach Anspruch 3, wobei die Aktie- 
50 rungsmittel 

einen an dem beweglichen Element (26) vor- 
gesehenen ersten Arm (32), der die erste Ober- 
flache aufweist, 
55 einen an dem beweglichen Element vorgese- 

henen zweiten Arm (33), der die zweite Ober- 
flache aufweist, und 

einen Antriebsmechanismus zum Bewegen 
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des ersten undAoder zweiten Arms in vertikaler 
Richtung relativ zueinander aufweisen. 



Revendicatlons 

1. Dispositif destine au stockage, au nettoyage et au 
transport de substrats, comprenant : 

un moyen (C) pour stocker une plurality de 
substrats (W), 

un moyen pour nettoyer lesdits substrats (W), 
un moyen de saisie (32, 54, F1, 66, 73, F11, 
82b, 93b) venant en contact avec lesdits subs- 
trats, pour sortir dudit moyen de stockage les- 
dits substrats devant etre nettoyes dans led it 
moyen de nettoyage, 

un moyen de renvoi (33, 54, F2, 66, 73, F12, 
82b, 93b), venant en contact avec lesdits subs- 
trats, pour deposer dans ledit moyen de stoc- 
kage (C) les substrats d6ja nettoyes dans ledit 
moyen de nettoyage, 

des moyens de defacement (26, 64) portant 
le moyen de saisie et le moyen de renvoi, les- 
dits moyens de deplacement pouvant se ddpla- 
cer vers ledit moyen de stockage (C) et s'eloi- 
gner de celui-ci, caracterise en ce que 
ledit moyen de saisie (32, 54, F1, 66, 73, F11, 
82a, 93a) comprend une premiere surface (F1 , 
F11) disposee pour venir en contact avec le 
substrat lorsqu'il le saisit; 
ledit moyen de renvoi (33, 54, F2, 66, 73, F12, 
82b, 93b) comprend une seconde surface (F2, 
F12) disposee pour entrer en contact avec le 
substrat lorsqu'il le depose dans ledit moyen de 
stockage; 

ladite premiere surface etant disposed de 
maniere a ne pas entrer en contact avec ledit 
substrat lorsque ladite seconde surface entre 
en contact avec ledit substrat pour le d6poser 
dans ledit moyen de stockage. 

2. Dispositif selon la revendication 1 , dans lequel les- 
dites premiere et seconde surfaces (F1 , F2) corn- 
portent des trous d'aspiration (55, 67, 56, 68). 

3. Dispositif seion la revendication 2, comprenant en 
outre un moyen pour commander ladite premiere 
surface (F1) et ladite seconde surface (F2). 

4. Dispositif selon la revendication 3, 

dans lequel ledit moyen de commande comprend : 

un arbre de support (53) present sur ledit el6- 
ment mobile, et ayant un axe horizontal; et 
un arbre de support (54) present sur ledit arbre 
de support, et qui est concu pour pouvoir etre 
mis en rotation autour dudit axe horizontal; 



ladite premidre surface (F1) et ladite seconde 
surface (F2) 6tant formers sur ledit bras de 
support (54) de maniere a definir Tune avec 
('autre des angles presents. 

s 

5. Dispositif selon la revendication 3, 

dans lequel ledit moyen de commande comprend : 

un element 6levateur (61a) destin6 a supporter 
10 (edit 6l6ment mobile (64) pour pouvoir pivoter 

autour d'un axe horizontal; et 
un bras de support (66) present sur ledit 6I6- 
ment mobile; 

ladite premiere surface (F1 ) et ladite seconde 
is surface (F2) 6tant formers sur ledit arbre de 

support de maniere a d6finir I'un avec I'autre 
des angles prescrits. 

6. Dispositif selon la revendication 3, 
20 dans lequel ledit moyen de commande comprend : 

un arbre de support (73a) present sur ledit ele- 
ment mobile et ayant un axe horizontal; et 
un bras d'aspiration en forme de plaque (73) 
25 present sur iedit arbre de support, comportant 

une face avant et une face arriere, et qui est 
concu pour pouvoir toumer autour dudit axe 
horizontal; 

tadite premiere surface (F11) et ladite seconde 
30 surface (F12) etant formees respectivement 

sur ladite face avant et sur ladite face arriere. 

7. Dispositif selon la revendication 3, 

dans lequel ledit moyen de commande comprend : 

35 

un arbre vertical (81) present sur ledit 6l6ment 
mobile et ayant un axe vertical; et 
un moyen formant bras (82a, 82b) present sur 
ledit arbre vertical et qui est concu pour pouvoir 
40 tourner autour dudit axe vertical; 

ladite premiere surface et ladite seconde sur- 
face etant formers sur ledit moyen formant 
bras, et s'etendant perpendiculairement audit 
axe vertical. 

45 

8. Dispositif selon la revendication 7, 

dans lequel ladite premiere surface et ladite 
seconde surface s'&endent dans un plan perpen- 
diculaire audit axe vertical. 

50 

9. Dispositif selon la revendication 8, 

dans lequel ledit moyen formant bras (82a, 82b) est 
en forme de T. 

55 10. Dispositif selon la revendication 3, 

dans lequel iedit moyen de commande comprend : 

un arbre horizontal (93c) present sur ledit ele- 
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ment mobile et ayant un axe horizontal; et 
un premier bras (93a) present sur ledit arbre 
horizontal, comportant ladite premiere surface, 
et qui est concu pour pourvoir §tre mis en rota- 
tion autour dudit axe horizontal; et s 
un second bras (93b) present sur ledit arbre 
horizontal, comportant ladite seconde surface, 
et qui est concu pour pouvoir etre mis en rota- 
tion autour dudit axe horizontal; 
ledit premier bras et ledit second bras s'6ten- 10 
dant perpendicuiairement audit axe horizontal. 



11. Dispositif selon la revendication 10, 

dans lequel ledit premier bras (93a) et ledit second 
bras (93b) peuvent etre mis en mouvement dans un 1& 
plan perpendiculaire audit axe horizontal. 



12. Dispositif selon la revendication 11, 

dans lequel ledit premier bras (93a) et ledit second 
bras (93b) sont en forme de L. 20 

13. Dispositif selon la revendication 3, 

dans lequel ledit moyen de commande comprend : 



un premier bras (32) present sur ledit element 25 
mobile (26) et comportant ladite premiere sur- 
face; 

un second bras (33) present sur ledit element 
mobile et comportant ladite seconde surface; et 
un moyen d'entrainement pour entrainer au 30 
moins Tun dudit premier bras et dudit second 
bras a se mettre en mouvement verticalement 
Tun par rapport a I'autre. 
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FIG. A 
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FIG. 6 
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FIG. 10 
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